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(57) ABSTRACT 

Data processing systems are provided with a mobile print 
support facility useful for mobile data processing systems 
such as laptops, notebooks, and the like. When a client data 
processing system is disconnected from a desired remote 
print server, or the remote print server is otherwise 
inaccessible, a local transient printer queue is automatically 
created and all print jobs submitted by the client data 
processing system are spooled to the transient printer queue. 
Once a transient printer queue is created, a mobile print 
connection manager periodically checks a status of the 
connection to the remote printer queue. When reconnected, 
print jobs within the transient printer queue are replayed to 
the remote printer queue. Print jobs may be replayed in the 
background or a replay GUI may be spawned to allow the 
user to manipulate transient ^nmer queues7ana^theiriccrnzr» 
tents. The replay GUI allows pending print jobs within a 
transient printer queue to be redirected to different remote 
printer queues, print servers, or print devices. 

26 Claims, 7 Drawing Sheets 
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MOBILITY SUPPORT FOR PRINTING 
BACKGROUND OF THE INVENTION 

1. Technical Field 

The present invention relates in general to print support 
for data processing systems and in particular to print support 
for mobile data processing systems or systems otherwise 
disconnected from a print server. Still more particularly, the 
present invention relates to a mobile print system employing 
transient queues to transparently support printing by data 
processing systems currently disconnected from a selected 
print server. 

2. Description of the Related Art 

A large and increasing number of data processing system 
user employ laptop, notebook, or otherwise mobile data 
processing systems. Such mobile data processing systems 
may be selectively connected and disconnected from 
networks, and may be utilized when connected to a network 
to print to a remote print server and printer. Presently, if a 
user submits a print job to a remote printer which is 
disconnected from the client data processing system at the 
time, or is connected in an unexpected manner (e.g., at an 
unexpected port address), an error occurs. This is a serious 
limitation of print systems for mobile users, since the mobile 
data processing system may be disconnected from the print 
queues and therefore unable to submit any print jobs until 
reconnected to the network and/or print queue. 

Other situations in which a data processing system 
becomes disconnected from a remote, network print server 
include inaccessibility of the server with the remote printer 
queue due to a network error or shutdown of trie server, 
failure of a user to logon to the network. 

In yet another situation, a network services requested in a 
data processing system may not be running. For example, an 
application, utility, or operating system component respon- 
sible for requesting print services from a desired queue may 
not be active, as in the case of a print queue which is 
infrequently utilized (e.g., a color inkjet printer rather than 
a grayscale laser printer). In some instances, the remote print 
queue selected for printing may not be shared, as when the 
owner disables sharing in order to complete a special print 
job. 

Existing operating system and network facilities, such as 
the Windows™ 95 operating system available from 
Microsoft Corporation of Redmond, Wash., permits a user of 
a data processing system configured for network connection 
to work "offline" with the data processing system, where the 
operating system is aware that the data processing system is 
not connected to the network and/or the selected print queue. 
However, the user must manually set a printer to work 
offline if the printer is not available, and print jobs may not 
be submitted while the user is working "offline." When the 
printer becomes available, the user must manually disable 
the Work Offline option. 

It would be desirable, therefore, to provide transparent 
mobile print support for situations in which a data process- 
ing system is disconnected from a selected remote printer. It 
would further be advantageous for the print support to 
automatically and transparently detect disconnection and 
reconnection of the data processing system to the selected 
printer or print server. 

SUMMARY OF THE INVENTION 

It is therefore one object of the present invention to 
provide an improved method and apparatus for print support 
for data processing systems. 
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It is another object of the present invention to provide a 
method and apparatus for print support for mobile data 
processing systems or systems otherwise disconnected from 
a print server. 

5 It is yet another object of the present invention to provide 
a mobile print system employing transient queues to trans- 
parently support printing by data processing systems Is 
currently disconnected from a selected print server. 
The foregoing objects are achieved as is now described. 

10 Data processing systems are provided with a mobile print 
. support facility useful for mobile data processing systems 
such as laptops, notebooks, and the like. When a client data 
processing system is disconnected from a desired remote 
print server, or the remote print server is otherwise 

15 inaccessible, a local transient printer queue is automatically 
created and all print jobs submitted by the client data 
processing system are spooled to the transient printer queue. 
Once a transient printer queue is created, a mobile print 
connection manager periodically checks a status of the 

20 connection to the remote printer queue. When reconnected, 
print jobs within the transient printer queue are replayed to 
the remote printer queue. Print jobs may be replayed in the 
background or a replay GUI may be spawned to allow the 
user to manipulate transient printer queues and their con- 

25 tents. The replay GUI allows pending print jobs within a 
transient printer queue to be redirected to different remote 
printer queues, print servers, or print devices. 
The above as well as additional objects, features, and 

30 advantages of the present invention will become apparent in 
the following detailed written description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The novel features believed characteristic of the invention 
35 are set forth in the appended claims. The invention itself 
however, as well as a preferred mode of use, further objects 
and advantages thereof, will best be understood by reference 
to the following detailed description of an illustrative 
embodiment when read in conjunction with the accompa- 
40 nying drawings, wherein: 

FIG. 1 depicts a data processing system network in which 
a preferred embodiment of the present invention may be 
implemented; 

FIGS. 2A-2B are implementation diagrams of a mobile 
45 print support facility in accordance with a preferred embodi- 
ment of the present invention; 

FIGS. 3A-3C depict screen shots for a replay graphical 
user interface in accordance with a preferred embodiment of 
5Q the present invention; and 

FIGS. 4A-4B are high level flowcharts for processes of 
employing a mobile print facility in accordance with a 
preferred embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

With reference now to the figures, and in particular with 
reference to FIG. 1, a data processing system network in 
which a preferred embodiment of the present invention may 

60 be implemented is depicted. A data processing system 102, 
which may be either a desktop or a mobile data processing 
system, is coupled via communications link 104 to network 
106. Data processing system 102 is a conventional data 
processing system including a processor, local memory, 

65 nonvolatile storage, and input/output devices such as a 
keyboard, mouse, trackball, and the like, all in accordance 
with the known art. Data processing system 102 in accor- 


04/15/2004, EAST Version: 1.4.1 


US 6,288,790 Bl 

3 4 

dance with the present invention preferably includes and 5. the print requester within the client data processing 

employs the OS/2 operating system or a similar operating system may not be running; and 

system and/or network drivers permitting data processing 6. the remote printer queue may not be shared. 

system 102 to communicate with network 106 for the The last condition may occur if the user does not have the 

purposes of employing resources within network 106. 5 necessary access rights to submit jobs to the remote printer 

Network 106 may be a local area network (LAN) or any ??™> io which mobi!c P rint facU f ^ 200 does n ? 1 **** 

.i! * i ™, ^„.ctc en rri 1 1 1 h If toe P nnl requester is not running or the user is not logged 

other network over which print requests may be submitted to £ Del work, mobile print facility 200 first asks the user 

a remote printer or pnnt server. Communications link 104 tf ^ {Q sM ^ ^ ^ Qr { iQ ^ 

may be in the form of a network adapter, docking station, or netw / fk befofe emerfn mobile mt mode 

the like, and supports communications between data pro- ™ Jf ^ ^ tQ mobik pfmt of tf |he 

cessing system 102 and network 106 employing a network remote printer queue ^ physically disconnected from the 

communications protocol such as Ethernet, the AS/400 client data processing system or otherwise inaccessible 

Network, or the like. (upon which condition mobile print facility 200 automati- 

In accordance with the known art, network 106 includes cally enters mobile print mode), mobile print manager 202 

a print server/printer 108 serving print requests over network 15 creates a transient print queue 206 for the disconnected or 

106 received via communications link 110 between print inaccessible remote print queue to which a job has been 

server/printer 108 and network 106. The operating system submitted. 

on data processing system 102 is capable of selecting print Transient print queue 206 is a local pnnt queue within the 

server/printer 108 and submitting requests for services to data processing system containing mobile pnnt facwty 200, 

print server/printer 108 over network 106. Print server/ 20 hldde " from ' h ^ n ? f user T ™ s k iei j! P?* queue 206 is 

remote data processing systems. released. Once transient print queue 206 is created, all jobs 

The data processing system network depicted in FIG. 1 is submitte d t0 the remote printer queue are spooled to tran- 

selected for the purposes of explaining and illustrating the 25 siem prim queue 206 with that remote printer, 

present invention and is not intended to imply architectural Jobs spooled t0 transient print queue 206 may be replayed 

limitations. Those skilled in the art will recognize that Qnce a ^^^0 t0 the selected remote printer queue 

various additional components may be utilized in conjunc- becomes available and transient print queue 206 is set to a 

tion with the present invention. In accordance with the release state. 

present invention, however, the data processing system 3Q MobUe priot maD ager 202 determines when it is appro- 
includes mobile print support as described in further detail pfiale tQ feplay prinl j obs Kin&ienX print queue 206 to 
below, the selected remote printer queue. Mobile print manager 202 
Referring to FIGS. 2A-2B, implementation diagrams of a periodically checks the connection status of the remote 
mobile print support facility in accordance with a preferred printer queue and, when a connection to the remote printer 
embodiment of the present invention is illustrated. FIG. 2A 35 queue becomes available and transient print queue 206 has 
illustrates in general the components of the mobile print been released, initiates replay of any print jobs contained 
support facility of the present invention. Mobile print sup- within transient print queue 206 to the selected remote 
port facility 200 is implemented within a data processing printer queue. 

system, such as data processing system 102 depicted in FIG. Transient print queue 206 may be released utilizing replay 

1, configured to submit print requests to a selected, remote 40 graphical user interface (GUI) 208 or a similar replay user 

print server and/or printer, such as print server/printer 108 interface. When a connection to the desired remote printer 

depicted in FIG. 1. queue is detected, mobile print manager 202 spawns replay 

Mobile print support facility 200 includes a mobile print GUI 208 as a separate child process. Replay GUI 208 gives 

manager 202 receiving print requests for printing services on the user the option of replaying print jobs within transient 

a selected remote print server and/or printer. Mobile print 45 print queue 206, or within any other transient print queue 

manager 202 may check the status of network connection created for another disconnected remote printer queue, to the 

204 to the network containing the selected remote print now available remote printer queue. Replay GUI 208 also 

server/printer upon detecting a print request within the data permits the user to manipulate both the transient print 

processing system containing mobile print facility 200. queues themselves and the print jobs within the transient 

Alternatively, mobile print manager 202 preferably detects 50 print queue before replaying those print jobs to the print 

errors which occur when a print job is submitted by the data server. Replay GUI 208 is described in further detail below, 

processing system containing mobile print manager 200 to a During replay, the status of each job in transient print 

remote printer queue which is in a disconnected state from queue 206 is checked. If the status of a print job is "hold", 

the data processing system. the print job is not spooled to the remote printer queue. If the 

The error condition arising from submission of a print job 55 status of a print job is "waiting", the print job is spooled to 

to a remote queue which is in a disconnected state may result toe remote printer queue. When there are no more prmt jobs 

from a variety of conditions such as, for example: within transient print queue 206, transient pnnt queue 206 is 

1. the client data proving may be physically discon- ^ ao ^ kmenUlion of the mobile prinl 
nected from the network containing the remote printer 6o ^ q{ ^ ^J q{ fof ^ QS/2 ^ 

9 ueue > ating system available from International Business 

2. the network server with the remote printer queue may Mach i nes Corporation of Armonk, N.Y. Mobile print facility 
be inaccessible due to a network enor or fault condi- 200 fa mis implementation includes a mobile print connec- 
tl0n » tion manager 210 and a mobile print daemon 212, which 

3. the network server with the remote printer queue may 65 together provide the equivalent functionality of mobile print 
be shut down or offline; manager 202 in FIG. 2 A, as well as mobile print replay GUI 

4. the user may be logged off the network; 208. 
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The existing OS/2 spooler framework 214 employs replay GUI 208), or whetheM^yjw^Jp_empJpy_mobile 

network-independent application programming interfaces print replay GUI 208\to~view and manage the associated f 

(APIs) to interface with service providers called network transient^nter queues arid lh1e*p 

workers 216. Each network worker 216 supports print the default is preferably to replay the jobs in the background J 

operations on remote printer queues and the print jobs within 5 without invoking mobile print replay GUI 208, thereby 

those queues, providing support for specific network imple- reducing the memory footprint of the replay process, 
mentations. Examples of network workers 216 include LAN With reference now to FIGS. 3A-3C, screen shots for a 

Server network requesters, Netware network requesters, and replay graphical user interface in accordance with a pre- 

AS/400 network requesters. ferred embodiment of the present invention are depicted. 

Applications 218 running on Workplace Shell (WPS) 220, 10 The replay GUI allows a user to view and manage transient 

such as the Network Print Object for the specific network printer queues, as well as jobs within the queue. FIG. 3A 

implementation to which a data processing system contain- depicts a list of transient printer queues which may be 

ing mobile print facility 200 connects, may also invoke viewed by a user. The list includes a Queue Name identifier 

network workers 216 through the network-independent for each transient printer queue currently existing, a Remote 

APIs, either directly or via spooler 222. The network- 35 Queue identifier for the remote printer queue associated with 

independent APIs are handled by router 224. For each print a transient printer queue, a Remote Server identifier for the 

operation on a remote printer queue, router 224 invokes the target print server (i.e. the data processing system containing 

dynamic link library (DLL) of network worker 216 for the the remote printer queue), and a Remote Device identifier 

network requester assigned to the remote printer queue. for the printer, plotter, or other print device served by the 

Router 224 receives feedback regarding the state of a 20 remote printer server. 

connection to the remote printer queue from the network A Replay Position indicator and a Replay Status icon/ 

worker 216. indicator for each transient printer queue is also displayed. 

In the present invention, upon return from the network The Replay Status icon indicates whether the client data 

worker DLL, router 224 calls mobile print connection man- processing system employing the mobile print facility is 

ager 210. Mobile print connection manager 210 checks the 25 currently disconnected from the remote printer queue, is 

return code of the print operation by the network requester connected to the remote printer queue and waiting to replay, 

whose network worker DLL was invoked. When no tran- has been put into the held state by the user, is in complete 

sient printer queues exist for a selected remote printer queue, state with no valid jobs to replay (and is accordingly about 

the first time that a print operation on a remote printer queue to be destroyed), or is in an active state, meaning that jobs 

fails due to a disconnected condition, mobile print connec- 30 are being replayed from the transient printer queue, 
tion manager 210 creates a local transient printer queue (not By double-clicking on a transient printer queue identifier 

shown) for the remote printer queue and informs mobile Queue Name (or by selected the Jobs pull-down menu in the 

print daemon 212 of the new transient printer queue. exemplary embodiment), a user may view the print job 

If the print operation requested from the remote printer contents within that transient printer queue as shown in FIG. 

queue is to print a job, mobile print connection manager 210 35 3B. Each print job within the selected transient printer queue 

queues the print job to the transient printer queue and returns has a Job Position indicator, a unique Job ID identifier for 

a "successful" return code to renter 224, which then returns the print job within the transient printer queue, a Document 

to application 218 or WPS NPO 220. For print operations Name identifier for the source of the print job, a Job Status 

which list jobs, query jobs, modify properties of jobs, and icon/indicator, a Job Priority indicator, and other informa- 

manage jobs within a network printer object (a local object 40 tion about the print job such as size, date, etc. The Job Status 

containing the connection to the selected remote printer icon indicates whether the print job is currently being 

queue), mobile print connection manager 210 lists, queries, transmitted to the remote printer queue, is awaiting replay, 

modifies, and manages jobs in the associated transient has been put into the held state by the user, or experienced 

printer queue and returns a "successful" return code to router an error during the replay process. 

224. For print operations which manage or modify proper- 45 While viewing the list of transient printer queues (FIG. 

ties of the network printer object for the remote printer 3A) in the main window of the replay GUI, a user may 

queue, mobile print connection manager 210 does not per- reorder the list by dragging and dropping a job icon or 

form the operation on the transient printer queue associated identifier for the transient printer queue. The user may also 

with the selected remote printer queue. However, job prop- change the state of a transient printer queue to the held state 

erties on a network printer object may be changed, and all 50 in order to suspend or bypass the replay or print jobs for that 

subsequently submitted jobs to that network printer object transient printer queue, or may release a held transient 

will utilize the updated job properties. printer queue to place it in the waiting state. The user may 

f] All user.operations on a-neiwork-printer, object, jncluding additionally display the print jobs within a selected transient 

! j\dragguij^ onto -the ne.twork printerf printer queue, purge all jobs within a selected transient 

I '^object, and all print operauons-.from OS/2 appUcajd.Qfe. are J55. printer queue, or invoke a settings notebook for a selected 
,Wnt to router 224, which invokes mobile prmt connecti^pji ^/ transient printer queue to modify its characteristics, 
manager 210. In addition, mobile print daemon 212 creates FIG. 3C shows a settings notebook for a transient printer 

a thread for each network printer object for which.a transient queue, which includes a display of a Remote Server iden- 

! printej- queue has-been createdSAt a user specified inlervaM tifier for the target print server, a Remote Queue identifier 

(In seconds), each thread for a transient printer queulP 60 for the remote printer queue associated with the transient 

frmvokes a spooler. API to . query, via router 224, the remote printer queue, and a Remote Device identifier for the print 

[printer queue assigned to the network printer object in order device served by the remote printer server and selected for 

! to determine whether a reconnection has occurred. print jobs within the transient printer queue. The user may 

- When a reconnection occurs for one or more netwo rk change any of these settings, shifting a transient printer 

printer objects,, mobile print daemon 212jasks f the^user if~Sp5 queue to replay print jobs to a different remote printer queue 

|they wish to replay print jobs for those network printer J on a different print server, or selecting a different print 
^objects in the background (i .e. v^ithout invoking mobile print 


device on the same or different print server. 
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While viewing the list of print jobs within a transient stalling of the remote printer queue, or simply due to failure 

printer queue (FIG. 3B) in the main window of the replay of the user to logon to the network containing the remote 

GUI, a user may reorder the list by dragging an icon or printer queue or to start a requester required to submit print 

identifier for the print jobs from a current position in the list jobs to the remote printer queue. As a result, where the 

and dropping the icon at a different position in the list. The 5 remote printer queue is determined to be inaccessible (step 

user may also change the state of a print job within the 408), the process proceeds instead to step 412, which 

transient printer queue to the held state to suspend or bypass illustrates a determination of whether the user is logged on 

replay for that print job, or may release a held print job to and/or a required requester is running. If not, the process 

place it in the waiting state. The user may additionally edit proceeds to step 414, which depicts prompting the user to 

the contents of a print job while it is in the transient printer 3Q log and/or start the required requester, or elect mobile print 

queue (ASCII files only), copy a print job within the mode. 

transient printer queue to make a duplicate job, or invoke a The process then passes to step 416, which illustrates a 

settings notebook for a selected print job, allowing the user determination of whether the user elected mobile print 

to modify its characteristics. mode. If not, the process proceeds to step 418, which depicts 

The main window of the replay GUI (FIGS. 3A and 3B) logging the user on to the network containing the desired 

also contains a dual state START/STOP pushbutton to 15 remote printer queue or starting a required requester, and 

control the replay process. This pushbutton will display then back to step 408 for reevaluauon of whether the remote 

START when replay is currently suspended and STOP when printer queue is accessible. If the user elects mobile print 

replay is in progress. START/STOP button is only enabled mode (step 416), or if the remote printer queue is still 

(and will show START) when a transient printer queue is unaccessible after determining that the user has logged in 

eligible for replay. If there are no transient printer queues or 20 and the required requester is running (step 412), the process 

jobs in them, or if all jobs within the transient printer queues proceeds instead to step 420, which illustrates creating a 

are in a held state, then the START/STOP button is grayed local transient printer queue associated with the desired 

out. remote printer queue and spooling the submitted print job to 

Pushing START/STOP button when START is showing that transient printer queue. From any of steps 406, 410, or 

commences the replay engine, which runs on separate thread 25 420, the process passes to step 422, which depicts the 

from the main window of the reply GUI. The replay engine process becoming idle until the next print job is submitted, 

traverses the transient printer queues in the replay order It should be noted, however, that the process illustrated is 

defined by the user, and will make one transient printer specific to a particular remote printer queue. Thus, a number 

queue active at a time by releasing it. At that point, the of transient printer queues may be created in the present 

underlying transient printer queue begins spooling its print 30 invention, each for a different remote printer queue, 

jobs to whichever remote printer queue has been predefined FIG. 4B illustrates a process for replaying print jobs 

or specified by the user. When all print jobs within a within one or more transient printer queues to the respective 

transient printer queue have been spooled, the replay engine remote printer queues. The process begins at step 430, which 

marks the transient printer queue complete and deletes that depicts at least one transient printer queue being created, 

transient printer queue. The replay engine will then proceed 35 The process then passes to step 432, which illustrates a 

by activating the next transient printer queue in the specified determination of whether any remote printer queues corre- 

replay order. sponding to currently existing transient printer queues have 

When a replay is in progress, START/STOP button shows become accessible. If not, the process proceeds to step 434, 

STOP and may, when pushed, halt the replay process at any which depicts waiting a specified interval, and then returns 

point to allow the user to further manipulate the transient 40 to step 432 for another determination of whether any desired 

printer queue(s) or the jobs contained therein. Queue and job remote printer queue has become accessible, 

manipulation pull-down menu bar items are disabled while Once at least one remote printer queue corresponding to 

replay is in progress. an existing transient printer queue is accessible, the process 

Referring to FIGS. 4A and 4B, high level flowcharts for proceeds instead to step 436, which depicts a determination 

processes of employing a mobile print facility in accordance 45 of whether at least one transient printer queue and print job 

with a preferred embodiment of the present invention are within a transient printer queue (corresponding to the acces- 

illustrated. FIG. 4 A illustrates a process of selectively ere- sible remote printer queue(s)) is not currently in a "held" 

ating a transient printer queue and spooling print jobs to the state. If not, the process returns to step 432 to continue 

transient printer queue when a desired remote printer queue polling accessible remote printer queues and corresponding 

is disconnected or inaccessible. The process begins at step 50 transient printer queues until a print job within a transient 

402, which depicts a print job being submitted on the client printer queue is identified as eligible for replay to an 

data processing system which includes a mobile print facil- accessible remote printer queue. 

ity in accordance with the present invention. Once an eligible print job and accessible remote printer 

The process then passes to step 404, which illustrates a queue are identified, the process proceeds to step 438, which 

determination of whether a local transient printer queue 55 depicts a determination of whether background replay 

corresponding to the desired remote printer queue currently (replay on an opportunistic basis without inhibiting opera - 

exists. If so, the process proceeds to step 406, which depicts lion of other applications or capturing the display and 

simply spooling the submitted print job to the transient controls of the data processing system) is selected. If not, the 

printer queue. If not, however, the process proceeds instead process proceeds to step 440, which illustrates spawning the 

to step 408, which illustrates a determination of whether the 60 replay GUI for user management of transient printer queues 

remote printer queue is disconnected or otherwise inacces- and print jobs therein. If background replay is selected, 

sible to the client data processing system. If the remote however, the process proceeds instead to step 442, which 

printer queue is accessible, the process proceeds to step 410, depicts replaying the highest-order "waiting" print job in the 

which depicts simply spooling the submitted print job to the highest-order ("waiting") transient printer queue to the cor- 

remote printer queue. 65 responding (accessible) remote printer queue. 

A remote printer queue may be inaccessible due to The process then passes to step 444, which illustrates a 

disconnection of a client from the remote printer queue or determination of whether the highest-order transient printer 
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queue is empty. If so, the process proceeds to step 446, 
which depicts deleting the empty, highest-order transient 
printer queue, and then to step 448. If the highest order 
transient printer queue is not yet empty, however, the 
process instead proceeds directly to step 448, which ill us- 5 
trates a determination of whether any remaining transient 
printer queue contains a print job which is not in the "held" 
state. If so, the process returns to step 442 for replay of the 
(now) highest-order print job in the highest -order transient 
printer queue which is in a "waiting" state. If not, however, 10 
the process proceeds instead to step 450, which depicts the 
process becoming idle until existing transient printer queues 
are again detected and/or corresponding remote printer 
queues become accessible. 

Where background replay is not selected, and the user 15 
manages the transient printer queues and the print jobs 
contained therein through the replay GUI, the process of 
steps 442-448 would be performed in response to the user 
pushing the START/STOP pushbutton control depicted in 
FIGS. 3A and 3B. Additionally, where "held" transient 20 
printer queues or print jobs are detected, either before or 
after the "waiting" print jobs have completed replay, the 
replay GUI may be spawned to permit the user the oppor- 
tunity to take advantage of an accessible remote printer 
queue. 25 

The present invention provide mobile print support in a 
transparent and automatic fashion to mobile data processing 
system users. No requirement of electing to work offline is 
necessary when disconnected from a network, and no need 
to deselect a work offline option arises upon reconnection to 30 
the network. Disconnections from the network have no 
effect apparent to the user, particularly when background 
replay is selected. The present invention thus permits mobile 
data processing system users to more easily work without 
connection to a network. The present invention also permits 35 
a mobile data processing system user to more easily switch 
between networks at different work sites, while managing 
print jobs submitted while disconnected from either net- 
work. 

It is important to note that while the present invention has 40 
been described in the context of a fully functional data 
processing system and/or network, those skilled in the art 
will appreciate that the mechanism of the present invention 
is capable of being distributed in the form of a computer 
readable medium of instructions in a variety of forms, and 45 
that the present invention applies equally regardless of the 
particular type of signal bearing media used to actually carry 
out the distribution. Examples of computer readable media 
include: nonvolatile and/or hardcoded type media such as 
read only memories (ROMs) or erasable, electrically pro- 50 
grammable read only memories (EEPROMs), recordable 
type media such as floppy disks, hard disk drives and 
CD-ROMs, and transmission type media such as digital and 
analog communication links. 

While the invention has been particularly shown and 55 
described with reference to a preferred embodiment, it will 
be understood by those skilled in the art that various changes 
in form and detail may be made therein without departing 
from the spirit and scope of the invention. 

What is claimed is: 60 

1. A method of handling print jobs for a currently inac- 
cessible remote print device, comprising: 

responsive to detecting a print job submitted by a mobile 
device to a remote print queue which is currently 
inaccessible to the mobile device, determining whether 65 
a transient print queue associated with the remote print 
queue exists within the mobile device; 
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responsive to determining that the transient print queue 

does not exist, creating the transient print queue; 
spooling the print job to the transient print queue; and 
providing a user interface to the transient print queue 
permitting a user to indefinitely suspend replay of the 
print job from the transient print queue to the remote 
print queue. 

2. The method of claim 1, further comprising: 
periodically checking a status of the remote print queue; 

and 

responsive to determining that the remote print queue has 
become accessible, replaying the print job from the 
transient print queue to the remote print queue to print 
the print job. 

3. The method of claim 1, further comprising: 
responsive to determining that the transient print queue 

exists, spooling the print job to the transient print queue 
as a second print job within the transient print queue. 

4. The method of claim 1, further comprising: 

after spooling the print job to the transient print queue, 
providing a user interface to the transient print queue 
permitting a user to redirect replay of the print job from 
the transient print queue to a different remote print 
queue; and 

replaying the print job from the transient remote print 
queue to the different remote print queue selected by 
the user. 

5. The method of claim 1, further comprising: 
responsive to determining that the remote print queue has 

become accessible, automatically replaying the print 
job from the transient print queue to the remote print 
queue as a background process. 

6. The method of claim 1, further comprising: 
responsive to determining that the remote print queue has 

become accessible, spawning a replay user interface to 
the transient print queue. 

7. The method of claim 1, further comprising: 
determining whether the remote print queue is currently 

accessible based upon whether the mobile device is 
connected to a system containing the remote print 
queue, whether the system containing the remote print 
queue cannot be contacted due to a network error or 
fault condition, whether the system containing the 
remote print queue is shut down or offline, whether a 
user of the mobile device is logged into a network 
containing the remote print queue, whether a print 
requester within the mobile device is running, and 
whether the remote print queue is shared. 

8. The method of claim 7, wherein the step of determining 
whether the remote print queue is currently accessible 
further comprises: 

detecting an error resulting from attempting to print to an 
inaccessible print queue. 

9. A mobile print support mechanism for printing to a 
currently inaccessible remote print device, comprising: 

a network connection for selectively connecting a client 
data processing system to a network containing a 
remote print queue for the remote print device; 

a mobile print manager executing within the client data 
processing system, the mobile print manager: 

determining whether the remote print queue is currently 
accessible; 

determining whether a transient print queue associated 
with the remote print queue exists within the client data 
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processing system in response lo delecting a print job 
submitted to the remote print queue while the remote 
print queue is inaccessible; 
creating the transient print queue within the client data 
processing system if the transient print queue does not 5 
exist; 

spooling the print job to the transient print queue; and 
a user interface within the client data processing system to 
the transient print queue permitting a user to indefi- 
nitely to suspend replay of the print job from the 1 
transient print queue to the remote print queue after the 
print job has been spooled to the transient print queue. 

10. The mechanism of claim 9, wherein the mobile print 
manager periodically checks a status of the remote print 
queue and, in response to determining that the remote print 
queue has become accessible, replays the print job from the 
transient print queue to the remote print queue. 

11. The mechanism of claim 9, wherein the mobile print 
manager, in response to determining that the transient print ^ 
queue exists, spooling the print job to the transient print 
queue. 

12. The mechanism of claim 9, further comprising: 

a user interface within the client data processing system to 
the transient print queue permitting a user to redirect 25 
replay of the print job from the transient print queue to 
a different remote print queue after the print job has 
been spooled to the transient print queue. 

13. The mechanism of claim 9, wherein the mobile print 
manager, in response to determining that the remote print 3Q 
queue has become accessible, automatically replays the print 
job from the transient print queue to the remote print queue 

as a background process. 

14. The mechanism of claim 9, wherein the mobile print 
manager, in response to determining that the remote print 35 
queue has become accessible, spawns a replay user interface 

to the transient print queue. 

15. The mechanism of claim 9, wherein the mobile print 
manager determines whether the remote print queue is 
currently accessible based upon whether the mobile device ^ 
is connected to a system containing the remote print queue, 
whether the system containing the remote print queue cannot 

be contacted due to a network error or fault condition, 
whether the system containing the remote print queue is shut 
down or offline, whether a user of the mobile device is 45 
logged into a network containing the remote print queue, 
whether a print requester within the mobile device is 
running, and whether the remote print queue is shared. 

16. The mechanism of claim 9, wherein the mobile print 
manager interfaces with a network independent layer of an 5Q 
operating system to function with any network supporting a 
network independent API within the network independent 
layer. 

17. A method of supporting mobile printing to a currently 
inaccessible print queue, comprising: 55 

determining whether at least one transient print queue 
associated with a remote print queue for a remote print 
device exists within a mobile device; 

responsive to determining that at least one transient print 
queue exists, periodically checking an accessibility eo 
status for the remote print queue corresponding to the 
at least one transient print queue; and 

responsive to determining that the remote print queue has 
become accessible, replaying print jobs within the at 
least one transient print queue to the remote print queue 65 
by determining whether the at least one transient print 
queue contains at least one print job not in a held state. 


18. The method of claim 17, wherein the step of replaying 
print jobs within the at least one transient print queue to the 
remote print queue further comprises: 

determining whether a background replay option is 
selected; 

responsive to determining that the background replay 
option is selected, replaying print jobs within the at 
least one transient queue to the remote print queue in a 
background process; and 

responsive to determining that the background replay 
option is not selected, spawning a replay user interface 
allowing a user to manage print jobs within the at least 
one transient print queue. 

19. The method of claim 17, further comprising: 
determining whether at least one transient print queue is 

in a held state. 

20. The method of claim 17, further comprising: 
selecting a highest order transient print queue from a 

plurality of transient print queues each associated with 

a different remote print queue; 
selecting a highest order print job which is not in a held 

state from a plurality of print jobs within the selected 

transient print queue; and 
replaying the selected print job to a remote print queue 

corresponding to the selected transient print queue. 

21. The method of claim 17, further comprising: 
determining whether at least one transient print queue is 

empty; and 

responsive to determining that at least one transient print 
queue is empty, deleting at least one transient print 
queue. 

22. A data processing system, comprising: 

a network connection for selectively connecting the data 
processing system to a network containing a remote 
print queue; and 

a mobile print manager executing within the data pro- 
cessing system, the mobile print manager: 

determining whether the remote print queue is currently 
accessible to the data processing system; 

determining whether a transient print queue associated 
with the remote print queue exists within the data 
processing system in response to detecting a print job 
submitted to the remote print queue while the remote 
print queue is inaccessible; 

creating the transient print queue if the transient print 
queue does not exist; 

spooling the print job to the transient print queue; and 

providing a user interface to the transient print queue 
permitting a user to indefinitely suspend replay of the 
print job from the transient print queue to the remote 
print queue. 

23. A computer program product in a computer usable 
medium, comprising: 

instructions within the computer usable medium, respon- 
sive to detecting a print request within a mobile client 
system for a remote print queue, for determining 
whether the remote print queue is currently accessible 
to the mobile client system; 

instructions within the computer usable medium, respon- 
sive to determining that the remote print queue is not 
currently accessible to the mobile client system, for 
determining whether a transient print queue exists 
within the mobile client system for the remote print 
queue; 
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instructions within the computer usable medium, respon- 
sive to determining that a transient queue does not exist 
within the mobile client system for the remote print 
queue, for creating a transient print queue within the 
mobile client system for the remote print queue; 

instructions within the computer usable medium for 
spooling a print job corresponding to the print request 
to the transient print queue; 

instructions within the computer usable medium, respon- 
sive to detecting the existence of the transient print 
queue for the remote print queue, for periodically 
determining whether the remote print queue is currently 
accessible to the mobile client system; and 

instructions within the computer usable medium, respon- 
sive to determining that the remote print queue is 
currently accessible to the mobile client system while 
the transient queue for the remote print queue exists 
within the mobile client system, for automatically 
replaying print jobs within the transient print queue to 
the remote print queue or to a different remote print 
queue selected by a user. 
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24. The computer program product of claim 23, further 
comprising: 

instructions within the computer usable medium provid- 
ing a user interface permitting a user to reorder print 
jobs within the transient print queue by dragging an 
icon associated with a print job and dropping the icon 
at a new position within a list of print jobs within the 
transient print queue. 

25. The computer program product of claim 23, further 
comprising: 

instructions within the computer usable medium provid- 
ing a user interface permitting a user to edit a print job 
within the transient print queue. 

26. The computer program product of claim 23, further 
comprising: 

instructions within the computer usable medium provid- 
ing a user interface permitting a user to copy a print job 
within the transient print queue to create a duplicate 
print job. 
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